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(54) CONTACTOR AND FORMING METHOD FOR CONTACTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
contactor capable of repeated use for burning-in in 
wafer state, and forming method for the contactor. 
SOLUTION: On a lead pad 13 of signal cables and power 
wires 12 wired on an insulation base 1 1 having a thermal 
expansion coefficient close to that of silicon wafer, a 
stud bump 16 is formed. This stud bump 16 has metal 
thin wire with a height capable of absorbing variation in 
height such as unevenness, warp, etc., on wafer surface 
to be inspected. An organic insulator film 1 5 as a buffer 
member for recovering the metal thin wire to the original 
height after pushing it to the inspecting wafer for 
inspection is applied to the height that the top of the 
metal thin wire exposes. Then, this contactor of 
uncompleted state is pushed on a flat plate with harder 
mechanical hardness than the metal thin wire. At this 
moment, by giving unevenness of the grade of the film 
thickness of electrode material of the inspecting wafer 
to the flat plate surface, it makes easy to break through 

the natural oxide film existing on the surface of the electrode material of the inspecting wafer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By the wire bonding which used the metal thin line for the electrode for external 
drawers which carried out electrical installation to said wiring, and which was prepared on the 
insulator substrate which has the wiring structure by which the laminating was carried out Form 
a stud bump, where a part for the point of said metal thin line is left, and said stud bump is 
covered with an organic insulating material thin film so that the amount of [ of said metal thin 
line ] point may expose. The contactor which crushed mechanically the metal thin line of the part 
projected from said organic insulating material thin film, and covered and constituted the part 
from an electrical conducting material with a high mechanical degree of hardness. 
[Claim 2] By the wire bonding which used the metal thin line for the electrode for external 
drawers which carried out electrical installation to said wiring, and which was prepared on the 
insulator substrate which has the wiring structure by which the laminating was carried out Form 
a stud bump, where a part for the point of said metal thin line is left, and said stud bump is 
covered with an organic insulating material thin film so that the amount of [ of said metal thin 
line ] point may expose. The formation approach of the contactor which crushes mechanically 
the metal thin line of the part projected from said organic insulating material thin film, and covers 
the part with an electrical conducting material with a high mechanical degree of hardness. 
[Claim 3] The formation approach of the contactor according to claim 2 which faces forming a 
stud bump in the electrode for external drawers, and makes a part for the point of the metal thin 
line which it left the die length of extent which can absorb the irregularity of an examined 
semiconductor device front face. 

[Claim 4] The formation approach of the contactor according to claim 3 which covers with an 
organic insulating material for the point [ a part of ] of the metal thin line which it left when 
forming a stud bump in the electrode for external drawers. 

[Claim 5] The formation approach of the contactor according to claim 4 which presses 
monotonously and is processed flatly which has a level field for the point projected from the 
covering part by the organic insulating material of the metal thin line which it left when forming a 
stud bump in the electrode for external drawers. 

[Claim 6] The formation approach of the contactor according to claim 5 which was processed on 
the split face when pressing down the point of a metal thin line and which presses monotonously 
and carries out surface roughening of the front face of a flat processing part. 
[Claim 7] The formation approach of the contactor according to claim 5 which covers the front 
face of a flat processing part with an electrical conducting material with a high mechanical 
degree of hardness. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of the contactor for 
inspecting two or more semiconductor integrated circuit chips on a wafer collectively, and a 
contactor. 
[0002] 

[Description of the Prior Art] In recent years, as for the advance of the miniaturization in the 
electronic equipment carrying semiconductor integrated circuit equipment (a semiconductor 
device is called hereafter.), **** better ** and low-pricing are also progressing. In connection 
with this, the demand of a miniaturization and low-pricing is strong also to the semiconductor 
device. 

[0003] Usually, a semiconductor device cuts down at a time to one two or more semiconductor 
device chips formed on the semi-conductor wafer, after pasting the die pad of a leadframe, 
respectively, it connects each semiconductor device chip with a leadframe electrically by the 
bonding wire, where a semiconductor device chip and a leadframe are closed with resin or the 
ceramics after that, it is supplied, and it is mounted in a printed circuit board. 
[0004] However, in order for closure ingredients, such as resin and ceramics, not to be the 
objects which carry out a direct action to an electrical circuit property and to attain a 
miniaturization and lightweight-izing of electronic equipment further recently With the gestalt of 
the semiconductor device chip in the condition that the closure is not carried out as a 
semiconductor device carried in the electronic equipment, starting from a semi-conductor wafer 
In the semiconductor device chip mounted in the circuit board by developing the approach of 
mounting directly and doing in this way, it is a requirement that the quality is guaranteed enough. 

[0005] Thus, although there is the approach of mounting each semiconductor device chip in the 
condition of having started from the semi-conductor wafer in the energization substrate for 
reliability assurances using the socket for a chip, and carrying out a burn in test in that condition 
in order to guarantee the quality of a semiconductor device chip, by this approach, the socket 
for a chip is expensive, the handling of a semiconductor device chip is complicated again, and 
time amount cuts in many. For this reason, the approach of bundling up two or more 
semiconductor device chips in the state of that wafer, and carrying out a burn in test is 
developed. 

[0006] In order to put in block two or more semiconductor device chips in the state of a wafer 
and to inspect a burn in test etc., to two or more semiconductor device chips of all formed on 
one semi-conductor wafer, a probe needle is stood and electric connection is taken, and it is 
necessary to impress supply voltage and a signal to coincidence and to operate it. For this 
reason, a probe card with very many probe needles will be needed, and a price will also become 
expensive. 

[0007] Then, the contactor which consists of a probe card of the thin film mold with which the 
bump was prepared in the flexible substrate is proposed (refer to 57th page - 62 pages of 
volume [ of Japanese east technique / 28th ] No. 2 (October, 1990)). 
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[0008] The burn in test using such a contactor is explained below. Drawing 7 is the sectional 
view showing the condition of probing using the conventional contactor. In drawing 7 , 71 is the 
contactor of a card mold and has the through hole wiring 75 which connects between the wiring 
layer 73 formed on the polyimide substrate 72 and the polyimide substrate 72 and the bump 
electrode 74 as a probe terminal and a wiring layer 73, and the bump electrode 74. 
[0009] As shown in drawin g 7 , a contactor 71 is forced on the semi-conductor wafer 76 which is 
a measurement board-ed f the pad electrode 77 as a checking electrode on the semi-conductor 
wafer 76 and the bump electrode 74 of a contactor 71 are stuck by pressure, and it connects 
electrically. By impressing supply voltage and a signal to the bump electrode 74 through a wiring 
layer 73 in this condition, inspection of the semiconductor device chip on the semi-conductor 
wafer 76 is attained. 
[0010] 

[Problem(s) to be Solved by the Invention] however, in the above conventional contactors When 
the pressure welding of the contactor is carried out to a semi-conductor wafer and it connects, 
a semi-conductor wafer front face since it is not completely flat Unless it presses strongly until 
it makes the polyimide substrate which constitutes a contactor deform, probing cannot be 
certainly carried out to the electrodes of all the semiconductor devices on a wafer. Such a 
contactor It deteriorated quickly and had the trouble that it could not be repeatedly used over a 
long period of time. 

[0011] Moreover, in the contactor using such a polyimide substrate, it became expensive also in 
cost, the production cost including the inspection fee of a semiconductor device etc. was raised, 
and it also had the trouble of leading also to a price hike of the electronic equipment which 
carried them. 

[0012] This invention can solve the above-mentioned conventional trouble, and can form it 
cheaply, and while being able to fall a production cost including the inspection fee of a 
semiconductor device etc., the formation approach of of the contactor and contactor which can 
be used repeatedly is offered. 
[0013] 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem , it be 
characterize by absorb dispersion in the. height by the irregularity of a semi-conductor wafer 
front face etc. according to the flexibility of an organic spreading ingredient , the formation 
approach of the contactor of this invention and a contactor raise the mechanical strength of a 
stud bump metal thin line part while enable use of the stud bump who used the wire bonding 
technique in_which of a track record be very high , in a semiconductor industry . 
[0014] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 
[0015] 

[Embodiment of the Invention] The contactor of this invention according to claim 1 by the wire 
bonding which used the metal thin line for the electrode for external drawers which carried out 
electrical installation to said wiring, and which was prepared on the insulator substrate which has 
the wiring structure by which the laminating was carried out Form a stud bump, where a part for 
the point of said metal thin line is left, and said stud bump is covered with an organic insulating 
material thin film so that the amount of [ of said metal thin line ] point may expose. The metal 
thin line of the part projected from said organic insulating material thin film is crushed 
mechanically, and the part covers and consists of electrical conducting materials with a high 
mechanical degree of hardness. 

[0016] The formation approach of a contactor according to claim 2 by the wire bonding which 
used the metal thin line for the electrode for external drawers which carried out electrical 
installation to said wiring, and which was prepared on the insulator substrate which has the 
wiring structure by which the laminating was carried out Form a stud bump, where a part for the 
point of said metal thin line is left, and said stud bump is covered with an organic insulating 
material thin film so that the amount of [ of said metal thin line ] point may expose. The metal 
thin line of the part projected from said organic insulating material thin film is crushed 
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mechanically, and it considers as the approach of covering the part with an electrical conducting 
material with a high mechanical degree of hardness. 

[0017] According to these configurations or approaches, a metal thin line When height dispersion, 
such as irregularity of a semi-conductor wafer front face and curvature, has only fully 
absorbable height The organic insulating material which absorbs height dispersion of a semi- 
conductor wafer and covers a metal thin line Electrical installation stabilized repeatedly is made 
possible by covering with an electrical conducting material with a high mechanical degree of 
hardness, after restoring with elasticity the metal thin line which bent and deformed after test 
termination and deforming the tip of a metal thin line into a split face further. 
[0018] In the formation approach of a contactor according to claim 2, the formation approach of 
a contactor according to claim 3 is faced forming a stud bump in the electrode for external 
drawers, and makes a part for the point of the metal thin line which it left the approach of 
making it into the die length of extent which can absorb the irregularity of an examined 
semiconductor device front face. 

[0019] According to this approach, when the distance of an examined semiconductor device and 
a contactor is near, a contactor is pressed against an examined semiconductor device and 
electrical installation at the time of contact by the irregularity of an examined semiconductor 
device front face or the curvature of equipment is ensured until a contactor with a far distance 
with an examined semiconductor electrode is certainly connected by bending. 
[0020] The formation approach of a contactor according to claim 4 makes it the approach of 
covering with an organic insulating material in the formation approach of a contactor according 
to claim 3 for the point [ a part of ] of the metal thin line which it left when forming a stud bump 
in the electrode for external drawers. 

[0021] According to this approach, when a contactor is pressed against a semiconductor device 
chip, an organic spreading ingredient carries out elastic deformation locally in the electrode 
which hits strongly, and a semiconductor device chip is removed, it returns to the original 
thickness. 

[0022] The formation approach of a contactor according to claim 5 makes the point projected 
from the covering part by the organic insulating material of the metal thin line which it left when 
forming a stud bump in the electrode for external drawers the approach with a level field of 
pressing monotonously and processing it flatly in the formation approach of a contactor 
according to claim 4. 

[0023] According to this approach, electrical installation is made more reliable by securing widely 
the touch area at the time of pressing against a semiconductor device chip. In the formation 
approach of a contactor according to claim 5, in case the formation approach of a contactor 
according to claim 6 presses down the point of a meta| thin line, it presses monotonously and let 
it be the approach of carrying out surface roughening of the front face of a flat processing part 
by which it was processed on the split face. 

[0024] According to this approach, while increasing a touch area, the natural oxidation film in the 
front face of a semiconductor device chip electrode is made easy to break through, and 
electrical installation is made more reliable. Let the formation approach of a contactor according 
to claim 7 be the approach of covering the front face of a flat processing part with an electrical 
conducting material with a high mechanical degree of hardness in the formation approach of a 
contactor according to claim 5. 

[0025] According to this approach, deformation of the contactor tip at the time of pressing a 
contactor against a semi-conductor wafer is suppressed, and it holds in the condition that a 
contactor can be repeated and used. Hereafter, the formation approach of of the contactor and 
contactor which show the gestalt of operation of this invention is explained concretely, referring 
to a drawing. 

[0026] Drawing 1 is the sectional view showing the structure of the contactor formed by the 
formation approach of the gestalt this operation. The insulator substrate with which a signal line 
and a power^source line for 1 1 to supply an electrical signal and power to the semiconductor 
device used as the contactor exterior and a tested piece in drawing 1 are installed, The signal 
line currently installed in order that 1 2 may supply an electrical signal and power to the 
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semiconductor device used as the contactor exterior and a trial-ed, and a power-source line, A 
protective coat for the electrode for external drawers which prepared 13 on the insulator 
substrate 11, and 14 to protect the front face of the insulator substrate 1 1, The so-called stud 
bump by whom 16 was formed on the electrode 13 for external drawers, The organic insulating 
material thin film for absorbing the deformation of the stud bump 16 caused by the irregularity of 
a semi-conductor wafer etc. when 15 presses a contactor against a semi-conductor wafer, and 
17 Or it is processed flatly thermally, mechanical in the part projected from the organic 
insulating material thin film 15 of the metal thin line extended from the stud bump 16 — The 
frame of the contactor which made the split face to the front face, and 18 are the electrodes 
mechanically formed in the frame 17 of the contactor formed from the metal thin line with the 
electrical conducting material with a hard degree of hardness. 

[0027] The formation approach of the contactor constituted as mentioned above is explained 
below, referring to drawin g 6 from drawin g 2 . In drawing 2 (the 1st process), the ingredient which 
has the coefficient of thermal expansion of 250% or less of range to the coefficient of thermal 
expansion (3.5x1 0-6/degree C) of a silicon wafer [ like silica glass ] whose insulator substrate 21 
is is used. When carrying out a burn-in at 125 degrees C is assumed, in a 8 inches silicon wafer, 
about 70-micrometer elongation produces this. On the other hand, if the substrate ingredient of 
250% of coefficient of thermal expansion is used, at 125 degrees C, a substrate will serve as 
about 1 75-micrometer elongation, and about 100 micrometers of elongation will become large 
from a silicon wafer. In this case, it becomes large, and a contactor shifts from a bonding pad 
and serves as contact impossible from the dimension of the common bonding pad of the 
semiconductor device currently formed on the semi-conductor wafer electrically. 
[0028] 22 is the signal line and power-source line (hereafter, it names generically and is only 
described as wiring) which were formed with conductive thin films, such as aluminum (it is 
hereafter described as aluminum) for supplying the signal or power formed on the insulator 
substrate 21, and copper (it is hereafter described as Cu). 23 is an electrode for external 
drawers for forming the so-called stud bump 31 who shows drawin g 3 , in order to supply a signal 
or power to the semiconductor device on a semi-conductor wafer from the wiring 22 for 
supplying a signal or power. Silicon oxide or a silicon nitride etc. which 24 is a protective coat for 
protecting wiring 22 and the electrode 23 for external drawers, for example, is usually used with 
a semiconductor device is used. 

[0029] Next, the so-called stud bump 31 is formed in drawing 3 (the 2nd process). As an 
ingredient of the metal thin line 42, a semiconductor device may be used, and aluminum, gold (it 
is hereafter described as Au), Cu, etc. are used, for example, and it cuts in the condition which 
pulled up another side of the metal thin line 42 almost perpendicularly of being used, and has 
only the height which height dispersion, such as irregularity of a semi-conductor wafer front face 
and curvature, can fully absorb as height of the metal thin line 42 at this time. 
[0030] next, the metal thin line 42 extended from the stud bump 31 in drawing 4 (the 3rd 
process) — the stud bump 31 is mostly covered with the organic insulating material thin film 41 
completely to half height. 

[0031] Next, in drawing 5 (the 4th process), the tip of the metal thin line 42 is pressed against a 
plate with a mechanical degree of hardness higher than the metal thin line 42, it is made a flat 
configuration, and the frame 51 of a contactor is formed. Thus, by making the tip of the metal 
thin line 42 flat, the touch area of a contactor is expandable. In this case, the electric contact 
which made the natural oxidation film in the front face of AL electrode of a semiconductor 
device easy to break through in the usual condition at the time of contact, and was stabilized is 
securable by processing the monotonous front face pressed against the metal thin line 42 on a 
split face which becomes the irregularity of thickness extent of the frame 51 of a contactor. 
Here, a plate which was described above may be pressed against formation of the frame 51 of a 
contactor, and melting of the tip may be carried out to it with the equipment which can perform 
partial heating like laser. 

[0032] Finally, in drawing 6 (the 5th process), a conductive thin film with a high degree of 
hardness, for example, chromium, (it is hereafter described as Cr) is mechanically deposited on 
the front face of the frame 51 of a contactor by plating etc., and an electrode 61 is formed in it. 
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As an ingredient of the metal thin line 42 used by the stud bump 31, although AL, Au ? etc. are 
common, these ingredients have high ductility, when a contactor is pressed against a 
semiconductor device electrode, in order to deform plastically, cover frame 51 front face of a 
contactor with an ingredient with a high degree of hardness like Cr, and control the deformation 
in the case of contact. 

[0033] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 

[0034] Here, invention shown in the claim is not restricted to the aspect explained with the 

gestalt of the above-mentioned implementation. 

[0035] 

[Effect of the Invention] According to invention according to claim 1 or 2, as mentioned above, a 
metal thin line When height dispersion, such as irregularity of a semi-conductor wafer front face 
and curvature, has only fully absorbable height The organic insulating material which absorbs 
height dispersion of a semi-conductor wafer and covers a metal thin line Electrical installation 
stabilized repeatedly can be made possible by covering with an electrical conducting material 
with a high mechanical degree of hardness, after restoring with elasticity the metal thin line 
which bent and deformed after test termination and deforming the tip of a metal thin line into a 
split face further. 

[0036] According to invention according to claim 3, when the distance of an examined 
semiconductor device and a contactor is near, a contactor can be pressed against an examined 
semiconductor device and electrical installation at the time of contact by the irregularity of an 
examined semiconductor device front face or the curvature of equipment can be ensured until a 
contactor with a far distance with an examined semiconductor electrode is certainly connected 
by bending. 

[0037] According to invention according to claim 4, when a contactor is pressed against a 
semiconductor device chip, an organic spreading ingredient carries out elastic deformation locally 
in the electrode which hits strongly, and a semiconductor device chip is removed, it can return 
to the original thickness. 

[0038] According to invention according to claim 5, electrical installation can be made more 
reliable by securing widely the touch area at the time of pressing against a semiconductor device 
chip. According to invention according to claim 6, while increasing a touch area, the natural 
oxidation film in the front face of a semiconductor device chip electrode can be made easy to 
break through, and electrical installation can be made more reliable. 

[0039] According to invention according to claim 7, deformation of the contactor tip at the time 
of pressing a contactor against a semi-conductor wafer can be suppressed, and it can hold in 
the condition that a contactor can be repeated and used. 

[0040] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the formation approach of the contactor for 
inspecting two or more semiconductor integrated circuit chips on a wafer collectively, and a 
contactor. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, as for the advance of the miniaturization in the 
electronic equipment carrying semiconductor integrated circuit equipment (a semiconductor 
device is called hereafter.), **** better ** and low-pricing are also progressing. In connection 
with this, the demand of a miniaturization and low-pricing is strong also to the semiconductor 
device. 

[0003] Usually, a semiconductor device cuts down at a time to one two or more semiconductor 
device chips formed on the semi-conductor wafer, after pasting the die pad of a leadframe, 
respectively, it connects each semiconductor device chip with a leadframe electrically by the 
bonding wire, where a semiconductor device chip and a leadframe are closed with resin or the 
ceramics after that, it is supplied, and it is mounted in a printed circuit board. 
[0004] However, in order for closure ingredients, such as resin and ceramics, not to be the 
objects which carry out a direct action to an electrical circuit property and to attain a 
miniaturization and lightweight-izing of electronic equipment further recently With the gestalt of 
the semiconductor device chip in the condition that the closure is not carried out as a 
semiconductor device carried in the electronic equipment, starting from a semi-conductor wafer 
In the semiconductor device chip mounted in the circuit board by developing the approach of 
mounting directly and doing in this way, it is a requirement that the quality is guaranteed enough. 

[0005] Thus, although there is the approach of mounting each semiconductor device chip in the 
condition of having started from the semi-conductor wafer in the energization substrate for 
reliability assurances using the socket for a chip, and carrying out a burn in test in that condition 
in order to guarantee the quality of a semiconductor device chip, by this approach, the socket 
for a chip is expensive, the handling of a semiconductor device chip is complicated again, and 
time amount cuts in many. For this reason, the approach of bundling up two or more 
semiconductor device chips in the state of that wafer, and carrying out a burn in test is 
developed. 

[0006] In order to put in block two or more semiconductor device chips in the state of a wafer 
and to inspect a burn in test etc., to two or more semiconductor device chips of all formed on 
one semi-conductor wafer, a probe needle is stood and electric connection is taken, and it is 
necessary to impress supply voltage and a signal to coincidence and to operate it. For this 
reason, a probe card with very many probe needles will be needed, and a price will also become 
expensive. 

[0007] Then, the contactor which consists of a probe card of the thin film mold with which the 
bump was prepared in the flexible substrate is proposed (refer to 57th page - 62 pages of 
volume [ of Japanese east technique / 28th ] No. 2 (October, 1990)). 

[0008] The burn in test using such a contactor is explained below. Drawing 7 is the sectional 
view showing the condition of probing using the conventional contactor. In drawing 7 , 71 is the 
contactor of a card mold and has the through hole wiring 75 which connects between the wiring 
layer 73 formed on the polyimide substrate 72 and the polyimide substrate 72 and the bump 
electrode 74 as a probe terminal and a wiring layer 73, and the bump electrode 74. 
[0009] As shown in drawing 7 , a contactor 71 is forced on the semi-conductor wafer 76 which is 
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a measurement board-ed, the pad electrode 77 as a checking electrode on the semi-conductor 
wafer 76 and the bump electrode 74 of a contactor 71 are stuck by pressure, and it connects 
electrically. By impressing supply voltage and a signal to the bump electrode 74 through a wiring 
layer 73 in this condition, inspection of the semiconductor device chip on the semi-conductor 
wafer 76 is attained. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to invention according to claim 1 or 2, as mentioned above, a 
metal thin line When height dispersion, such as irregularity of a semi-conductor wafer front face 
and curvature, has only fully absorbable height The organic insulating material which absorbs 
height dispersion of a semi-conductor wafer and covers a metal thin line Electrical installation 
stabilized repeatedly can be made possible by covering with an electrical conducting material 
with a high mechanical degree of hardness, after restoring with elasticity the metal thin line 
which bent and deformed after test termination and deforming the tip of a metal thin line into a 
split face further. 

[0036] According to invention according to claim 3, when the distance of an examined 
semiconductor device and a contactor is near, a contactor can be pressed against an examined 
semiconductor device and electrical installation at the time of contact by the irregularity of an 
examined semiconductor device front face or the curvature of equipment can be ensured until a 
contactor with a far distance with an examined semiconductor electrode is certainly connected 
by bending. 

[0037] According to invention according to claim 4, when a contactor is pressed against a 
semiconductor device chip, an organic spreading ingredient carries out elastic deformation locally 
in the electrode which hits strongly, and a semiconductor device chip is removed, it can return 
to the original thickness. 

[0038] According to invention according to claim 5, electrical installation can be made more 
reliable by securing widely the touch area at the time of pressing against a semiconductor device 
chip. According to invention according to claim 6, while increasing a touch area, the natural 
oxidation film in the front face of a semiconductor device chip electrode can be made easy to 
break through, and electrical installation can be made more reliable. 

[0039] According to invention according to claim 7, deformation of the contactor tip at the time 
of pressing a contactor against a semi-conductor wafer can be suppressed, and it can hold in 
the condition that a contactor can be repeated and used. 

[0040] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, in the above conventional contactors When 
the pressure welding of the contactor is carried out to a semi-conductor wafer and it connects, 
a semi-conductor wafer front face since it is not completely flat Unless it presses strongly until 
it makes the polyimide substrate which constitutes a contactor deform, probing cannot be 
certainly carried out to the electrodes of all the semiconductor devices on a wafer. Such a 
contactor It deteriorated quickly and had the trouble that it could not be repeatedly used over a 
long period of time. 

[0011] Moreover, in the contactor using such a polyimide substrate, it became expensive also in 
cost, the production cost including the inspection fee of a semiconductor device etc. was raised, 
and it also had the trouble of leading also to a price hike of the electronic equipment which 
carried them. 

[0012] This invention can solve the above-mentioned conventional trouble, and can form it 
cheaply, and while being able to fall a production cost including the inspection fee of a 
semiconductor device etc., the formation approach of of the contactor and contactor which can 
be used repeatedly is offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] in order to solve the above-mentioned technical problem , it be 
characterize by absorb dispersion in the height by the irregularity of a semi-conductor wafer 
front face etc. according to the flexibility of an organic spreading ingredient , the formation 
approach of the contactor of this invention and a contactor raise the mechanical strength of a 
stud bump metal thin line part while enable use of the stud bump who used the wire bonding 
technique in_which of a track record be very high , in a semiconductor industry . 
[0014] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 
[0015] 

[Embodiment of the Invention] The contactor of this invention according to claim 1 by the wire 
bonding which used the metal thin line for the electrode for external drawers which carried out 
electrical installation to said wiring, and which was prepared on the insulator substrate which has 
the wiring structure by which the laminating was carried out Form a stud bump, where a part for 
the point of said metal thin line is left, and said stud bump is covered with an organic insulating 
material thin film so that the amount of [ of said metal thin line ] point may expose. The metal 
thin line of the part projected from said organic insulating material thin film is crushed 
mechanically, and the part covers and consists of electrical conducting materials with a high 
mechanical degree of hardness. 

[0016] The formation approach of a contactor according to claim 2 by the wire bonding which 
used the metal thin line for the electrode for external drawers which carried out electrical 
installation to said wiring, and which was prepared on the insulator substrate which has the 
wiring structure by which the laminating was carried out Form a stud bump, where a part for the 
point of said metal thin line is left, and said stud bump is covered with an organic insulating 
material thin film so that the amount of [ of said metal thin line ] point may expose. The metal 
thin line of the part projected from said organic insulating material thin film is crushed 
mechanically, and it considers as the approach of covering the part with an electrical conducting 
material with a high mechanical degree of hardness. 

[0017] According to these configurations or approaches, a metal thin line When height dispersion, 
such as irregularity of a semi-conductor wafer front face and curvature, has only fully 
absorbable height The organic insulating material which absorbs height dispersion of a semi- 
conductor wafer and covers a metal thin line Electrical installation stabilized repeatedly is made 
possible by covering with an electrical conducting material with a high mechanical degree of 
hardness, after restoring with elasticity the metal thin line which bent and deformed after test 
termination and deforming the tip of a metal thin line into a split face further. 
[0018] In the formation approach of a contactor according to claim 2, the formation approach of 
a contactor according to claim 3 is faced forming a stud bump in the electrode for external 
drawers, and makes a part for the point of the metal thin line which it left the approach of 
making it into the die length of extent which can absorb the irregularity of an examined 
semiconductor device front face. 

[0019] According to this approach, when the distance of an examined semiconductor device and 
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a contactor is near, a contactor is pressed against an examined semiconductor device and 
electrical installation at the time of contact by the irregularity of an examined semiconductor 
device front face or the curvature of equipment is ensured until a contactor with a far distance 
with an examined semiconductor electrode is certainly connected by bending. 
[0020] The formation approach of a contactor according to claim 4 makes it the approach of 
covering with an organic insulating material in the formation approach of a contactor according 
to claim 3 for the point [ a part of ] of the metal thin line which it left when forming a stud bump 
in the electrode for external drawers. 

[0021] According to this approach, when a contactor is pressed against a semiconductor device 
chip, an organic spreading ingredient carries out elastic deformation locally in the electrode 
which hits strongly, and a semiconductor device chip is removed, it returns to the original 
thickness. 

[0022] The formation approach of a contactor according to claim 5 makes the point projected 
from the covering part by the organic insulating material of the metal thin line which it left when 
forming a stud bump in the electrode for external drawers the approach with a level field of 
pressing monotonously and processing it flatly in the formation approach of a contactor 
according to claim 4. 

[0023] According to this approach, electrical installation is made more reliable by securing widely 
the touch area at the time of pressing against a semiconductor device chip. In the formation 
approach of a contactor according to claim 5, in case the formation approach of a contactor 
according to claim 6 presses down the point of a metal thin line, it presses monotonously and let 
it be the approach of carrying out surface roughening of the front face of a flat processing part 
by which it was processed on the split face. 

[0024] According to this approach, while increasing a touch area, the natural oxidation film in the 
front face of a semiconductor device chip electrode is made easy to break through, and 
electrical installation is made more reliable. Let the formation approach of a contactor according 
to claim 7 be the approach of covering the front face of a flat processing part with an electrical 
conducting material with a high mechanical degree of hardness in the formation approach of a 
contactor according to claim 5. 

[0025] According to this approach, deformation of the contactor tip at the time of pressing a 
contactor against a semi-conductor wafer is suppressed, and it holds in the condition that a 
contactor can be repeated and used. Hereafter, the formation approach of of the contactor and 
contactor which show the gestalt of operation of this invention is explained concretely, referring 
to a drawing. 

[0026] Drawing 1 is the sectional view showing the structure of the contactor formed by the 
formation approach of the gestalt this operation. The insulator substrate with which a signal line 
and a power-source line for 1 1 to supply an electrical signal and power to the semiconductor 
device used as the contactor exterior and a tested piece in drawin g 1 are installed, The signal 
line currently installed in order that 12 may supply an electrical signal and power to the 
semiconductor device used as the contactor exterior and a trial-ed, and a power-source line, A 
protective coat for the electrode for external drawers which prepared 13 on the insulator 
substrate 1 1, and 14 to protect the front face of the insulator substrate 1 1, The so-called stud 
bump by whom 16 was formed on the electrode 13 for external drawers. The organic insulating 
material thin film for absorbing the deformation of the stud bump 16 caused by the irregularity of 
a semi-conductor wafer etc. when 15 presses a contactor against a semi-conductor wafer, and 
17 Or it is processed flatly thermally, mechanical in the part projected from the organic 
insulating material thin film 15 of the metal thin line extended from the stud bump 16 — The 
frame of the contactor which made the split face to the front face, and 18 are the electrodes 
mechanically formed in the frame 17 of the contactor formed from the metal thin line with the 
electrical conducting material with a hard degree of hardness. 

[0027] The formation approach of the contactor constituted as mentioned above is explained 
below, referring to drawing 6 from drawing 2 . In drawing 2 (the 1st process), the ingredient which 
has the coefficient of thermal expansion of 250% or less of range to the coefficient of thermal 
expansion (3.5x1 0-6/degree C) of a silicon wafer [ like silica glass ] whose insulator substrate 21 
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is is used. When carrying out a burn-in at 1 25 degrees C is assumed, in a 8 inches silicon wafer, 
about 70-micrometer elongation produces this. On the other hand, if the substrate ingredient of 
250% of coefficient of thermal expansion is used, at 125 degrees C, a substrate will serve as 
about 1 75-micrometer elongation, and about 100 micrometers of elongation will become large 
from a silicon wafer. In this case, it becomes large, and a contactor shifts from a bonding pad 
and serves as contact impossible from the dimension of the common bonding pad of the 
semiconductor device currently formed on the semi-conductor wafer electrically. 
[0028] 22 is the signal line and power-source line (hereafter, it names generically and is only 
described as wiring) which were formed with conductive thin films, such as aluminum (it is 
hereafter described as aluminum) for supplying the signal or power formed on the insulator 
substrate 21, and copper (it is hereafter described as Cu). 23 is an electrode for external 
drawers for forming the so-called stud bump 31 who shows drawing 3 , in order to supply a signal 
or power to the semiconductor device on a semi-conductor wafer from the wiring 22 for 
supplying a signal or power. Silicon oxide or a silicon nitride etc. which 24 is a protective coat for 
protecting wiring 22 and the electrode 23 for external drawers, for example, is usually used with 
a semiconductor device is used. 

[0029] Next, the so-called stud bump 31 is formed in drawing 3 (the 2nd process). As an 
ingredient of the metal thin line 42, a semiconductor device may be used, and aluminum, gold (it 
is hereafter described as Au), Cu, etc. are used, for example, and it cuts in the condition which 
pulled up another side of the metal thin line 42 almost perpendicularly of being used, and has 
only the height which height dispersion, such as irregularity of a semi-conductor wafer front face 
and curvature, can fully absorb as height of the metal thin line 42 at this time. 
[0030] next, the metal thin line 42 extended from the stud bump 31 in drawing 4 (the 3rd 
process) — the stud bump 31 is mostly covered with the organic insulating material thin film 41 
completely to half height. 

[0031] Next, in drawing 5 (the 4th process), the tip of the metal thin line 42 is pressed against a 
plate with a mechanical degree of hardness higher than the metal thin line 42, it is made a flat 
configuration, and the frame 51 of a contactor is formed. Thus, by making the tip of the metal 
thin line 42 flat, the touch area of a contactor is expandable. In this case, the electric contact 
which made the natural oxidation film in the front face of AL electrode of a semiconductor 
device easy to break through in the usual condition at the time of contact, and was stabilized is 
securable by processing the monotonous front face pressed against the metal thin line 42 on a 
split face which becomes the irregularity of thickness extent of the frame 51 of a contactor. 
Here, a plate which was described above may be pressed against formation of the frame 51 of a 
contactor, and melting of the tip may be carried out to it with the equipment which can perform 
partial heating like laser. 

[0032] Finally, in drawing 6 (the 5th process), a conductive thin film with a high degree of 
hardness, for example, chromium, (it is hereafter described as Cr) is mechanically deposited on 
the front face of the frame 51 of a contactor by plating etc., and an electrode 61 is formed in it. 
As an ingredient of the metal thin line 42 used by the stud bump 31, although AL, Au, etc. are 
common, these ingredients have high ductility, when a contactor is pressed against a 
semiconductor device electrode, in order to deform plastically, cover frame 51 front face of a 
contactor with an ingredient with a high degree of hardness like Cr, and control the deformation 
in the case of contact. 

[0033] By the above, a contactor can be formed cheaply, and while being able to fall a 
production cost including the inspection fee of a semiconductor device etc., a contactor can be 
repeated and used. 

[0034] Here, invention shown in the claim is not restricted to the aspect explained with the 
gestalt of the above-mentioned implementation. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, in the above conventional contactors When 
the pressure welding of the contactor is carried out to a semi-conductor wafer and it connects, 
a semi-conductor wafer front face since it is not completely flat Unless it presses strongly until 
it makes the polyimide substrate which constitutes a contactor deform, probing cannot be 
certainly carried out to the electrodes of all the semiconductor devices on a wafer. Such a 
contactor It deteriorated quickly and had the trouble that it could not be repeatedly used over a 
long period of time. 

[0011] Moreover, in the contactor using such a polyimide substrate, it became expensive also in 
cost, the production cost including the inspection fee of a semiconductor device etc. was raised, 
and it also had the trouble of leading also to a price hike of the electronic equipment which 
carried them. 

[0012] This invention can solve the above-mentioned conventional trouble, and can form it 
cheaply, and while being able to fall a production cost including the inspection fee of a 
semiconductor device etc., the formation approach of of the contactor and contactor which can 
be used repeatedly is offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The sectional view of the contactor formed by the formation approach of the gestalt 
operation of this invention 

[Drawing 2] The sectional view showing the 1st process in the formation approach of the 
contactor of the gestalt this operation 

[Drawing 3] The sectional view showing the 2nd process in the formation approach of the 
contactor of the gestalt this operation 

[Drawing 4] The sectional view showing the 3rd process in the formation approach of the 
contactor of the gestalt this operation 

[Drawing 5] The sectional view showing the 4th process in the formation approach of the 
contactor of the gestalt this operation 

[Drawing 6] The sectional view showing the 5th process in the formation approach of the 
contactor of the gestalt this operation 

[Drawing 7] The sectional view of the conventional contactor 
[Description of Notations] 

11 21 Insulator substrate 

12 22 Signal line (power-source line) 

1 3 23 Electrode for external drawers 

14 24 Protective coat 

15 41 Organic insulating material thin film 

16 31 Stud bump 

17 51 Frame of a contactor 

18 61 Electrode 
42 Metal Thin Line 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 4] 




[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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